Role of glial cells for the basal and Ca2+-dependent K+-evoked release of transmitter amino acids investigated by microdialysis.
The role of glial cells for the inactivation and synthesis of precursors for amino acid transmitters was studied in the brains of anesthetized rats in vivo using the microdialysis technique. The dialysis probes were inserted stereotactically into each neostriatum. One neostriatum was treated with the gliotoxin fluorocitrate, whereas the contralateral side served as a control. The basal efflux of amino acids, reflecting the extracellular level, was measured as well as the efflux during depolarization with 100 mM K+ in the dialysis stream. The potassium-evoked efflux of transmitter amino acids was calcium dependent and thus considered to reflect release from the transmitter pool. gamma-Aminobutyric acid (GABA) and glutamate release from the treated side was higher than the control value during the first 2-3 h, a result indicating an important role of glial cells in the inactivation of released transmitter. After 6-7 h with fluorocitrate, the release of glutamate was lower than the control value, a result indicating an important role of glial cells in the synthesis of precursors for the releasable pool of glutamate. The role of glutamine for the production of transmitter glutamate and GABA in vivo was further investigated by inhibiting glutamine synthetase with intrastriatally administered methionine sulfoximine. The release of gluatamate into the dialysis probe decreased to 54% of the control value, whereas the release of GABA decreased to 22% of the control value, a result indicating that glutamine may be more important for transmitter GABA than for transmitter glutamate.